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Description 

The present invention relates generally to the 
field of drug formulation, and more specifically, but 
not exclusively, to ordered solid mixtures of particu- 
late pharmaceutical carrier substances and smaller 
particles of at least one pharmaceutical ly active sub- 
stance or agent, said small particles adhering to the 
carrier substance particles. The invention also re- 
lates to pharmaceutical preparations produced from 
the ordered mixtures and to a method for producing 
such preparations. Furthermore, the invention also 
relates to the use of the ordered mixtures for the prep- 
aration of said pharmaceutical preparations. 

It is known that ordered mixtures of a relatively 
coarse particulate, water-soluble, pharmaceutically 
acceptable carrier substance and smaller particles of 
at least one pharmaceutically active substance can 
be produced by means of a dry mixing process, in 
which the smaller particles adhere or bind to the sur- 
faces of the larger carrier particles (C. Nystrom et al., 
J. Pharm. Pharmacol. 38, pages 161-165, (1986); M. 
Westerberg et al, International Journal of Pharma- 
ceutics, 28, pages 23-31, (1986)). Because of their 
small particle size, the therapeutically active sub- 
stances will normally form agglomerates which ren- 
der the formulations not-readiiy soluble in water. In 
the case of formulations produced by the aforesaid 
dry mixing processes, however, the active sub- 
stance(s) is (are) distributed uniformly over the sur- 
faces of readily dissolvable carrier particles, there- 
with enabling the therapeutically active substances 
to dissolve more quickly. Consequently, the active 
substances will dissolve more rapidly when adminis- 
tered and consequently act more quickly, in a highly 
advantageous manner. 

These mixtures, however, have a significant lim- 
itation. When an attempt is made to increase the 
amount of pharmaceutically active substance con- 
tained by the mixture, it is found that the speed at 
which the formulations dissolve will decrease rapidly 
when a certain proportion is exceeded, therewith los- 
ing all of the advantages earlier afforded. This phe- 
nomenon creates a serious drawback when desiring 
to administer pharmaceutical preparations which 
contain high proportions of active substance(s). 

The so-called surface area ratio, R 9 , constitutes 
a measurement of the quantity of particulate thera- 
peutically active agent which will adhere to the sur- 
faces of the larger carrier particles. R, is defined as 
the ratio of the projected surface of the adherent par- 
ticles to the total external surface area of the carrier 
particles. A more detailed description of how this sur- 
face area ratio is determined is given by C. NystrSm, 
J. Mazur and J. Sjogren in International Journal of 
Pharmaceutics, 10: pages 209-218 (1982). It is found 
that the dissolution rate decreases markedly at an R 8 - 
value as low as about 0.5 and that at values ap- 



proaching or exceeding Re = 1, the dissolution rate 
has decreased to such an extent that none of the 
aforesaid advantages are attained. This is assumed 
to be because at higher Revalues the adherent par- 

5 tides form on the surface of the carrier particles a 
layer which prevents rapid penetration of the water 
phase to the underlying carrier substance and subse- 
quent instantaneous dissolution thereof. These cir- 
cumstances represent a return to the earlier circum- 

10 stances in which the particles of therapeutically ac- 
tive substance(s) bake together to form agglomer- 
ates, in the absence of a carrier. 

These disadvantages are eliminated by the pres- 
ent invention, with which there is obtained an ordered 

15 mixture in accordance with the aforegoing which will 
dissolve rapidly in water, despite containing high pro- 
portions of adherent particles of therapeutically ac- 
tive substance(s) and consequently having a high R 8 - 
value. 

20 This effect is achieved in accordance with the in- 
vention, in that the carrier substance particles have 
a pharmaceutical disintegrant (or "explosive") em- 
bodied therein. This disintegrant is effective in caus- 
ing the carrier particles to disintegrate and dissolve 

25 rapidly when coming into contact with water, so as to 
release the individual, mutually discrete primary par- 
ticles of active substance. 

In the accompanying drawings, Figure 1 is a dia- 
gram which illustrates the dependency of the disso- 

30 lution rate on the various values of the surface area 
ratio. Figure 2 illustrates a comparison made between 
the dissolution rates of earlier known mixtures and 
those of mixtures according to the present invention. 
Figure 3 shows the result of a furt her comparison test 

35 and is illustrative of the significance of the nature of 
the carrier. 

The carrier particles will suitably contain up to 
25% by weight disintegrant, preferably up to 10% by 
weight In practice, contents below 1 % by weight have 
40 been found to give an excessively low effect and an 
optimum content would appear to be from about 5 to 
10% percent 

A suitable carrier particle size is from 50 to 1000 
urn, and then preferably from 100 to 500 um. Although 
45 particle sizes which lie outside the widest range can 
also be used, practical difficulties are experienced 
when formulating pharmaceutical preparations from 
particles having such sizes. 

The carrier substance used may be any sub- 
50 stance which is acceptable pharmaceutically and 
which is highly soluble in water and can be formed 
into particles which embody or incorporate a disinte- 
grant A number of such substances are known to the 
person skilled in this art, of which carbohydrates, 
55 such as mannitol and lactose, or pharmaceutically ac- 
ceptable inorganic salts, such as sodium chloride, can 
be mentioned as examples. In accordance with one 
particularly preferred embodiment of the invention, 
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the carrier substances comprises a fragmentizing 
material. By a fragmentizing material is meant a ma- 
terial which is readily crushed or broken up when a 
pharmaceutical composition is compacted into tab- 
lets, so as to expose further surfaces. The aforesaid 
mannitol and lactose have been found particularly 
suitable in this respect. 

As will be evident from Figure 3, the use of a frag- 
mentizing material as a carrier substance has been 
found particularly necessary when the ordered mix- 
ture includes a lubricant 

The pharmaceutical disintegrant may comprise 
any substance which is known for this purpose by 
those skilled in this art. Particularly effective agents 
in this respect are those which swell drastically in wa- 
ter, through hydratization, and thus exhibit an in- 
crease in volume of up to 10-20 times their dry vol- 
ume. Examples of such agents are cellulose and 
starch derivatives in the form of water-insoluble, 
cross-linked polymers which swell markedly in water. 
Derivatives of polyvinylpyrrolidone are other exam- 
ples of such agents. One particularly suitable disinte- 
grant for use in accordance with the present invention 
is a modified cellulose gum which is highly swetlable 
in water and which is retailed under the trade name 
Ac-Di-Sol R by FMC Corporation, USA. Other types of 
disintegrant can also be used, and the person skilled 
in this art will have no trouble in choosing a suitable 
agent for the purpose intended. 

The disintegrant can be embodied in the carrier 
particles in various ways. For example, the finely div- 
ided carrier can be granulated together with finely 
divided disintegrant in a liquid which will not dissolve 
the disintegrant or cause it to swell. In this case, the 
dry constituents are first mixed together and the re- 
sultant mix is then moistened with a liquid, such as 
absolute ethanol, which will not dissolve the sub- 
stances present or cause swelling. The mass is then 
granulated, for instance by pressing the moist mass 
through a filter cloth and then drying and grinding the 
mass. Alternatively, the moist mass can be dried im- 
mediately and then granulated. Another way is to dis- 
solve the carrier substance in a solvent which will not 
dissolve the disintegrant or cause it to swell, and then 
to add the disintegrant to the solution. The mixture is 
then evaporated and the dry residue subsequently 
granulated. Other methods are also conceivable to 
the person skilled in the art Irrespective of the meth- 
od applied, a suitable grain size fraction of carrier with 
disintegrant shall be prepared in a final stage, e.g. by 
passing the granulate through an appropriate screen 
or sieve. 

Examples of different kinds of active substance 
which have been found useable in accordance with 
the invention include benzodiazepines, ergotamine 
tartrate, isosorbide dinitrate and griseofulvin. This list 
of active substances is by no means complete, how- 
ever, since there can be used any agent which can be 



finely divided and caused to adhere in finely divided 
form to the surfaces of the carrier particles. The ad- 
vantages afforded by the invention are achieved pri- 
marily with the use of active substances which are not 

5 dissolved readily in water and with which the degree 
of solubility can be varied in dependence on the ac- 
tive substance used. It will be understood that the de- 
gree of solubility of the active substances places no 
limitation on the scope of the invention. 

10 Several mutually different pharmaceutical^ ac- 
tive substances can be applied simultaneously to 
(mutually) the same carrier particles. 

The pharmaceutical^ active substances present 
in the preparations wilt suitably have a maximum par- 
ts tide size of about 24 urn, preferably not greater than 
about 10 urn. 

The active substances are caused to adhere to 
the carrier particles by dry mixing the ingredients to- 
gether over a sufficiently long period of time. This 

20 time period can vary and when mixing the ingredients 
on a laboratory scale can be of the order of from 10 
to 100 hours, depending specifically on the substanc- 
es used and the details of the mixing process applied. 
When mixing is effected on a larger scale, and then 

25 particularly on an industrial scale, the requisite mix- 
ing time will be much shorter, normally in the order of 
from 10 to 60 minutes. One of normal skill in this art 
will have no difficulty in determining a suitable mixing 
time for a given combination of active substances and 

30 carrier on the basis of simple routine experiments. 

In accordance with one preferred embodiment of 
the invention it has been found suitable when mixing 
the active substance and carrier particles together, to 
add also a proportion of pure carrier particles whose 

35 particle size is of the same order as that of the active 
substance. This will further enhance the subsequent 
dissolution of the substance in water. This proportion 
of pure, finely divided carrier added during the mixing 
process may equal 100% by weight of the amount of 

40 active substance present, and is suitably about 40% 
by weight. This additional carrier may comprise the 
same substance as that of the carrier which embod- 
ies the disintegrant or may comprise another phar- 
maceuticalty acceptable carrier substance. 

45 The value obtained with the surface area ratio 
defined in the aforegoing is significant with respect to 
the amount of pharmaceutically active substance 
which shall adhere to the surfaces of the carrier par- 
ticles, in the case of the inventive preparations, the 

50 surface area ratio will preferably not be greater than 
about 0.5. A ratio of this value will afford significant 
improvements with respect to dissolution rate in com- 
parison with similar preparations which have the 
same surface area ratio, but with which the carrier 

55 particles lack the inclusion of a disintegrant. Improve- 
ments on preparations which lack the inclusion of a 
disintegrant in the carrier particles, but which are sim- 
ilar in other respects, will also be achieved at higher 
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surface area ratio values. The improvements ach- 
ieved in this latter case, however, are not so pro- 
nounced in the former case and are therefore of less 
practical importance. 

The ordered mixtures prepared in accordance 
with the invention can be incorporated in various 
kinds of pharmaceutical preparations. Such prepara- 
tions are preferably intended for enteral administra- 
tion, primarily orally. The preparations will then, for in- 
stance, be in the form of tables, capsules, powders or 
granulates, or in the form of suppositories for rectal 
administration. It is also possible to use the ordered 
mixtures of the present invention in certain prepara- 
tions or medical materia intended for external appli- 
cation, such as ointments or creams. Irrespective of 
the form given to the preparation, it is important that 
the preparation is essentially free from water, since 
the presence of water would result in premature dis- 
solution of the active substance. 

The pharmaceutical preparations can be com- 
posed, by combining the inventive ordered mixtures 
with the conventional pharmaceutical additives and 
excipients normally used in the desired forms of the 
preparations, with the aid of known methods herefor. 
Such additions may comprise, for instance, additional 
carriers, preservatives, lubricants, glidants, disinte- 
g rants, flavourants, dyestuffs and like substances, 
and are well known to the person skilled in this art. 

It is important in this context to distinguish be- 
tween the earlier known use of pharmaceutical disin- 
teg rants and the use of such substances in accor- 
dance with the present invention. In accordance with 
the known use, the disintegrant shall lie in the tablet 
between the mutually compacted carrier particles, 
active substance particles and particles of other sub- 
stances present and contributes towards rapid disin- 
tegration of the tablet when the tablet is administered 
or taken. In distinction, the disintegrant used in accor- 
dance with the present invention is embodied within 
the carrier particles and assists in causing the par- 
ticles to dissolve rapidly. However, there is nothing to 
prevent both of these disintegrant functions being 
utilized in one and the same tablet, such that a final 
tablet composition will include both carrier particles 
which embody a disintegrant there-within and which 
have smaller particles of active substance adhering 
to the surfaces thereof and also a further disintegrant 
which is intended to exercise its conventional func- 
tion. 

The invention is illustrated in more detail in the 
following with reference to non-limiting examples and 
with reference to the accompanying drawings. 

Example 1 

This example illustrates the effect of the surface 
area ratio on the rate of dissolution when using carrier 
particles which do not have a disintegrant embodied 



therein. 

Dry mannitol having a particle size of 250-450 
um was mixed dry with micronized oxazepam, the de- 
gree of fineness being such as to obtain an external 

5 specific surface area of not less than 20000 cm 2 /g, 
measured in accordance with a permeametric sur- 
face method. Surface area ratios of 0.08, 0.57 and 
1.5 were obtained, corresponding to an oxazepam 
addition of 0.4% w/w, 2% w/w and 5% w/w respective- 

10 ly. The m being time was about 50 hours. Each of the 
three ordered mixtures thus obtained was then divid- 
ed into three parts. The dissolution rate of each of the 
mixtures having mutually different surface area ratio 
values was then investigated directly in accordance 

15 with U.S.P. XXI, pages 1243-1244, the paddle meth- 
od, at room temperature and at a stirring or paddle 
speed of 100 rpm. 

The two remaining parts of each respective ma- 
ture were formulated into tablets, by admixing the or- 

20 dered mixture with 5% w/w Avicel R , PH 101 (trade 
name for microcrystalline cellulose) and 2% w/w Ac- 
Di-Soi R (trade name for a modified cellulose gum of 
high water-swellability) over a time period of 30 min- 
utes, and then compacting the resultant mixtures into 

25 tablets containing 2 mg oxazepam in the case of mix- 
tures having a surface area ratio of 0.08 and 10 mg 
oxazepam in the case of mixtures having surface 
area ratios of 0.57 and 1 .5 respectively. The mixtures 
were compacted at two mutually different pressures 

30 of 100 MPa and 200 MPa. The dissolution rate of 
these tablets was similarly investigated in accor- 
dance with U.S.P. XXI, the paddle method, at room 
temperature and a stirring speed of 100 rpm. 

The results obtained are illustrated by the curves 

35 presented in Figure 1 . These curves show clearly that 
in the case of a surface area ratio of 0.08, the mixture 
or tablets dissolved very quickly, at a rate which 
scarcely varied between the ordered mixture as such 
and the tablets produced from this mixture. 

40 The curves also show that the dissolution rate 
decreased markedly in the case of mixtures having a 
surface area ratio of 0.57, and that a time period of 
about 30 minutes was needed to obtain near comple- 
tion dissolution, as compared with a time period of 

45 about 2 minutes for the mixtures which had a surface 
area ratio of 0.08. The curves also show that initially 
the tablets dissolve more rapidly than the mixture 
alone. 

In the case of a surface area ratio of 1.5, which 
50 thus corresponds to a carrier particle coating com- 
prising more than one single particle layer of the ac- 
tive substance, the dissolution rate has decreased so 
markedly as to render the mixture unusable in prac- 
tice for the formulation of pharmaceutical prepara- 
55 tions, which are required to have a rapid onset. It is 
evident from the curves that the tablets dissolve 
much more quickly than the ordered mixture alone. 
This is assumed to be because carrier particles are 
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fragmented when the mixture is compacted into tablet 
form, such as to expose uncoated surfaces to the dis- 
solving effect of the water present The non-fragment- 
ed particles, on the other hand, are covered com- 
pletely with a coating of not-readily dissolved active 
substance, which prevents the access of water to the 
soluble carrier. 

Example 2 

This example illustrates the preparation of an or- 
dered mixture in accordance with the invention and 
its formulation into tablets. 

A batch of 1 00 tablets was produced from the fol- 
lowing compositions: 36.5 g of mannitol and 1.92 g of 
Ac-Di-Sol R were mixed with about 170 ml of absolute 
ethanol. The mixture was dried and forced through a 
sieve of 1 mm mesh width, and the resultant fraction 
of particle size between 250 and 450 ujti was mixed 
with 500 mg of micronized oxazepam, which had a 
specific surface area of not less than 20000 crr^/g 
and with 0.1 g of finely ground mannitol, over a period 
of 50 hrs. The amount of oxazepam included corre- 
sponded to a surface area ratio of 0.5. This mixture 
was then admixed with 2.00 g of Avicel R PH 101 and 
0.78 g of Ac-Di-Sol R , the ingredients being thorough- 
ly mixed together over a period of 60 minutes. The 
mixture was then compacted into tablets at a com- 
pacting pressure of 200 MPa, each tablet containing 
5 mg of oxazepam. 

The dissolution rate of the tablets thus produced 
was investigated in accordance with U.S. P. XXI, the 
paddle method, at two mutually different stirring 
speeds, 100 and 25 rpm. Tablets produced in accor- 
dance with Example 1 above were also investigated, 
for comparison purposes. Each of these latter tablets 
contained 2 mg of oxazepam and exhibited a surface 
area ratio of 0.08. The tablets had been compacted at 
a pressure of 200 MPa. The results of these investi- 
gations are presented in Figure 2. It will clearly be 
seen from this figure that the dissolution rate of an or- 
dered mixture according to the invention with each 
tablet containing 5 mg of oxazepam and exhibiting a 
surface area ratio of 0.5 is essentially the same as 
that of the prior known tablets each containing 2 mg 
of oxazepam and exhibiting a surface area ratio of 
0.08. These results were obtained at both of the stir- 
ring speeds applied. 

Example 3 

It is known to the art that an addition of an hydro- 
phobic lubricant, such as magnesium stearate, can 
have a negative effect on the rate at which a tablet will 
dissolve. It is also known that this negative effect will 
increase with greater quantities of lubricant and lon- 
ger admixing times. 

This example illustrates how the addition of a lu- 



bricant affects the dissolution rate of a tablet which 
contains an ordered mixture. Two types of carrier sub- 
stance were investigated. The substances or materi- 
als used were mannitol, which will fragmentize, and 

5 sodium chloride, which will not fragmentize. 

Each of the substances mannitol and sodium 
chloride, with a particle size of 250-450 um, were dry 
mixed with oxazepam, which had an external specific 
surface area of not less than 20000 cm 2 /g, such as to 

10 obtain the surface area ratios of 0.51 and 0.41, which 
corresponded to an oxazepam addition of 1 .3% w/w 
and 0.58% w/w respectively. The dissolution rate of 
each of the mixtures was then investigated in accor- 
dance with U.S.P. XXI, the paddle method, at room 

15 temperature and a stirring speed of 100 rpm. 

Tablets were then produced from each of the or- 
dered mixtures, by mixing these mixtures with 5% 
w/w Avicel R PH 1 01 and 2% w/w Ac-Di-Sol R for 30 
mins. The ordered mixture that contained mannitol as 

20 the carrier substance was divided into two parts. 
0.2% w/w magnesium stearate was added to one part 
and 1% w/w magnesium stearate to the other. 1 % w/w 
magnesium stearate was added to the mixture con- 
taining sodium chloride. The three mixtures were re- 

25 mixed for 10 mins. The resultant mixtures were com- 
pacted into tablet form, each containing 2 mg of oxa- 
zepam, at a pressure of 200 MPa. The dissolution rate 
of these tablets was investigated in accordance with 
U.S.P. XXI, the paddle method, at room temperature 

30 and a stirring speed of 100 rpm. 

The results of these investigations are presented 
in Figure 3. The figure shows that a drug which com- 
prises an ordered mixture with mannitol as the carrier 
substance will dissolve very quickly. An addition of 

35 0.2% w/w magnesium prior to compacting the mixture 
does not affectthe dissolution rate of the tablet. This 
is assumed to be because the carrier substance frag- 
mentizes to expose fresh surfaces which facilitate ac- 
cess of the solvent to the carrier. The drug does not 

40 dissolve quite so well when the amount of magnesium 
stearate included is increased to 1% w/w. This is as- 
sumed to be because the increase in lubricant has a 
more negative influence on the dissolution rate, pos- 
sibly due to a lesser degree of fragmentation of 

45 mannitol. 

A drug which is composed of an ordered mixture 
with sodium chloride as the carrier substance will 
also dissolve quickly. The dissolution rate is impaired 
very considerably, when 1% w/w magnesium stear- 

50 ate is added prior to compaction. This is presumed to 
be because sodium chloride is not fragmentized dur- 
ing compaction, therewith rendering access of the 
solvent to the carrier difficult 

The investigation showed that in order to avoid 

55 negative effects on the dissolution rata of a drug, a 
fragmentizing carrier substance should be used when 
a lubricant is added. 

It was also found that when practising the present 
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invention a tablet could contain twice as much phar- 
maceutically active substance as a tablet formulated 
in accordance with known techniques, while stilt ob- 
taining an equally rapid dissolution rate, which is a re- 
quirement for obtaining an equally rapid effect of the 5 
drug upon administration. Thus, the possibility of be- 
ing able to increase the dosage while retaining quick 
release of the drug is highly significant, since the ma- 
jority of pharmaceutical preparations contain dos- 
ages which exceed the maximum quantity supplied w 
with known techniques. The important advantages 
afforded hereby in drug administration will be readily 
perceived. 

In the aforegoing examples, the invention has 
been described primarily with reference to the use of 
a specific combination of carrier and active sub- 
stance. It will be apparent to those skilled in this art, 
however, that the invention is not limited to this com- 
bination and that each other combination of carrier 
and active substance is also possible within the 
scope of the claims. 



Claims 

Claims for the following Contracting States ; 
AT, BE, CH, DE, FR, GB, IT, LI, LU, NL,SE 



An ordered mixture of particles of a water-solu- 
ble, pharmaceutically acceptable carrier sub- 30 
stance which has adhering thereto smaller partic- 
les of at least one pharmaceutically active sub- 
stance, characterized in that the carrier sub- 
stance is a substance which will fragmentize 
heavily when compressed, and t hat the particles 35 
of carrier substance have a pharmaceutical dis- 
integrant incorporated therein. 

An ordered mixture according to Ctaim 1, charac- 
terized in that the particles of carrier substance 40 
contain up to 25 % by weight, and preferably up 
to 10 % by weight of disintegrant. 



3. An ordered mixture according to Claim 1 or 2, 
characterized in that the particles of carrier sub- 
stance have a size from 50 to 1000 urn, and then 
preferably from 100 to 500 nm. 

4. An ordered mixture according to any of Claims 1 - 
3, characterized in that the particles of pharma- 
ceutically active substance have a size of at most 
25 urn and then preferably at most 10 urn. 



An ordered mixture according to any of Claims 1- 
4, characterized in that the carrier substance is 55 
a water-soluble, pharmaceutically acceptable 
carbohydrate or inorganic salt. 



6. An ordered mixture according to Claim 5, charac- 
terized in t hat the carrier substance is mannitol or 
lactose. 

7. An ordered mixture according to any of Claims 1- 
6, characterized in that the pharmaceutically ac- 
tive substance or substances is, or are, bound to 
the carrier particles in an amount which corre- 
sponds to a surface area ratio of at most about 
0.5. 



8. An ordered mixture according to any of Claims 1- 
7, characterized in that the carrier particles also 
have adhering thereto small particles of the 

15 same or a different pharmaceutical, acceptable 
carrier substance having a particle size in the 
same order of magnitude as the particles of ac- 
tive substance and in an amount of up to 100 % 
by weight thereof. 

20 

9. A pharmaceutical preparation, characterized in 
that it includes an ordered mixture according to 
any one of Claims 1-8, together with pharma- 
ceutically acceptable additives and excipients. 

25 

10. A pharmaceutical preparation according to Claim 
9, characterized in that it has a substantially wa- 
ter-free form for internal use. 



11. A method of producing a pharmaceutical prepa- 
ration according to Claim 9 or Claim 10, charac- 
terized by combining an ordered mixture accord- 
ing to any of Claims 1-8 with pharmaceutically 

. acceptable additives and excipients. 

12. The use of an ordered mixture according to any 
of Claims 1-8 when producing a pharmaceutical 
preparation according to Claim 9 or Claim 10. 

Claims for the following Contracting 
States : ES, GR 



1. A method for the preparation of an ordered mix- 
ture of particles of a water-soluble, pharmaceut- 

45 ically acceptable carrier which has adhering 
thereto smaller particles of at least one pharma- 
ceutically active substance, characterized in that 
in a carrier substance which will fragmentize 
heavily when compressed is incorporated a phar- 

50 maceutical disintegrant to form a mixture which is 
shaped to granules, after which at least one phar- 
maceutically active substance is adhered to said 
granules. 



A method according to claim 1, characterized in 
that up to 25 % by weight, and preferably up to 1 0 
% by weight of the disintegrant is incorporated 
into the carrier granules. 
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3. Amethod according to claim 1 or 2, characterized 
in that the granules of the carrier have a size from 
50 to 1000 urn, and preferably then from 100 to 
500 urn. 

4. A method according to any of claims 1-3, charac- 
terized in that the pharmaceutically active sub- 
stance or substances which is, or are, adhered to 
the carrier granules has a particle size of at most 
25 urn, and preferably then at most 10 um. 

5. A method according to any of claims 1-4, charac- 
terized in that the carrier substance is a water- 
soluble , pharmaceutically acceptable carbohy- 
drate or inorganic salt 

6. A method according to claim 5, characterized in 
that the carrier substance is mannitol or lactose. 

7. A method according to any of claims 1-6, charac- 
terized in that the pharmaceutically active sub- 
stance or substances is, or are, adhered to the 
carrier granules in an amount which corresponds 
to a surface area ratio of at most about 0.5. 

8. A method according to any of claims 1-7, charac- 
terized in that to the carrier granules are also ad- 
hered small particles of the same or a different 
pharmaceutically acceptable carrier substance, 
which has a particle size in the same order of 
magnitude as the particles of the pharmaceuti- 
cally active substance, in an amount of up to 100 
% by weight thereof. 

9. A method according to any of claims 1-8, charac- 
terized in that the ordered mixture prepared is in- 
corporated in a pharmaceutical preparation, to- 
gether with pharmaceutically acceptable addi- 
tives and excipients. 

10. A method according to claim 9, characterized in 
that the additives and excipients are selected 
such that a substantially water-free form for inter- 
nal use is obtained. 



Patontanspruche 

Patentanspruche fur folgende 
Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, 
LI, LU, NL, SE 

1. Geordnetes Gemisch von Teilchen einer wasser- 
laslichen, pharmazeutisch vertraglichen Trager- 
substanz, an der kJeinere Teilchen von minde- 
stens einer pharmazeutisch wirksamen Sub- 
stanz haften, dadurch gekennzeichnet, dad die 
Tragersubstanz eine Substanz ist, die beim Kom- 



primieren schwer fragmentiert, und da& in den 
Teilchen der Tragersubstanz ein pharmazeuti- 
sches Sprengmittel enthalten ist. 

5 2. Geordnetes Gemisch nach Anspruch 1 , dadurch 
gekennzeichnet, da (i die Teilchen der Tragersub- 
stanz bis zu 25 Gew.-%, vorzugsweise bis zu 10 
Gew.-%, des Sprengmittels enthalten. 

10 3. Geordnetes Gemisch nach Anspruch 1 oder 2, 
dadurch gekennzeichnet, dad die Teilchen der 
Tragersubstanz eine Gr6Be von 50 bis 1000 urn, 
vorzugsweise von 100 bis 500 um, aufweisen. 
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4. Geordnetes Gemisch nach einem jeden der An- 
spruche 1 bis 3, dadurch gekennzeichnet, dafi 
die Teilchen der pharmazeutisch wirksamen 
Substanz eine GrS&e von hochstens 25 um, vor- 
zugsweise von hochstens 10 um, aufweisen. 



5. Geordnetes Gemisch nach einem jeden der An- 
spruche 1 bis 4, dadurch gekennzeichnet, dad 
die Tragersubstanz ein wasserlosliches, phar- 
mazeutisch vertragliches Kohlehydrat oder anor- 
25 ganisches Saiz ist. 



6. Geordnetes Gemisch nach Anspruch 5, dadurch 
gekennzeichnet, daS die Tragersubstanz 
Mannitol oder Lactose ist. 

7. Geordnetes Gemisch nach einem jeden der An- 
spruche 1 bis 6, dadurch gekennzeichnet, dad 
die pharmazeutisch wirksame Substanz bzw. die 
Substanzen an die Tragerteilchen in einer Menge 
entsprechend einem Oberflachenverhaltnis von 
hochstens etwa 0,5 gebunden ist bzw. sind. 

8. Geordnetes Gemisch nach einem jeden der An- 
spruche 1 bis 7, dadurch gekennzeichnet, daft 
die TrSgerteilchen weiterhin an ihnen anhaftende 
kleine Teilchen der gleichen oder einer anderen 
pharmazeutisch vertraglichen Tragersubstanz 
mit einer TeilchengrdAe in der gleichen GroRen- 
ordnung wie die Teilchen der Wirksubstanz und in 
einer Menge von bis zu 100 Gew.-% derselben 
aufweisen. 

9. Pharmazeutische Zubereitung, dadurch gekenn- 
zeichnet, dad sie ein geordnetes Gemisch ge- 
maB einem jeden der Anspruche 1 bis 8 zusam- 
men mit pharmazeutisch vertraglichen Additiven 
und Exzipienten enthalt 

10. Pharmazeutische Zubereitung gemSB Anspruch 
9, dadurch gekennzeichnet, daG sie eine im we- 
sentlichen wasserfreie Form zur inter nen Ver- 
wendung aufweist. 
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11. Verfahren zur Herstellung einer pharmazeuti- 
schen Zubereitung gemaft Anspruch 9 Oder An- 
spruch 10, dadurch gekennzeichnet, daft man 
ein geordnetes Gemisch gem§ft einem jeden der 
Anspruche 1 bis 8 mit pharmazeutisch vertragli- 
chen Additiven und Exzipienten kombiniert. 

12. Verwendung eines geordneten Gemischs gemaft 
einem jeden der Anspruche 1 bis 8 bei der Her- 
stellung einer pharmazeutisch en Zubereitung 
gemaft Anspruch 9 Oder Anspruch 10. 

Patentanspruche fur folgende 
Vertragstaaten : ES, GR 

1. Verfahren zur Herstellung eines geordneten Ge- 
mischs von Teilchen einer wasseridslichen, phar- 
mazeutisch vertraglichenTragersubstanz, an der 
kieinere Teilchen von mindestens einer pharma- 
zeutisch wirksamen Substanz haften, dadurch 
gekennzeichnet, daft einer TrUgersubstanz, die 
beim Komprimieren schwer fragment iert, ein 
pharmazeutisches Sprengmittel unter Ausbil- 
dung eines Gemischs, das zu Kdrnchen geformt 
wird, zugesetzt wird, wonach mindestens eine 
pharmazeutisch wirksame Substanz an die 
Kornchen angeheftet wird. 



zeutisch wirksame Substanz bzw. Substanzen 
an die Tragerkornchen in einer Menge entspre- 
chend einem Oberflachenverhaltnis von hoch- 
stens etwa 0,5 angeheftet wird bzw. werden. 

5 

8. Verfahren gem§ft einem jeden der Anspruche 1 
bis 7, dadurch gekennzeichnet, da a an die Tr§- 
gerteilchen weiterhin kieine Teilchen der glei- 
chen oder einer anderen, pharmazeutisch ver- 

10 traglichen Tragersubstanz angeheftet werden, 
die eine Teilchengrofte in der gleichen Groften- 
ordnung wie die Teilchen der pharmazeutisch 
wirksamen Substanz aufweisen, und zwar in ei- 
ner Menge von bis zu 100 Gew.-% derselben. 

15 

9. Verfahren gem§ft einem jeden der Anspruche 1 
bis 8, dadurch gekennzeichnet, dad das herge- 
steilte, geordnete Gemisch einer pharmazeuti- 
sch en Zubereitung zusammen mit pharmazeu- 

20 tisch vertragiichen Additiven und Exzipienten zu- 
gesetzt wird. 

10. Verfahren gemaft Anspruch 9, dadurch gekenn- 
zeichnet, dad die Additive und Exzipienten so 

25 ausgewahlt sind, daft eine im wesentlichen was- 
serfreie Form zur internen Verwendung erhalten 
wird. 



2. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, daft bis zu 25 Gew.-%, vorzugsweise 
bis zu 1 0 Gew.-%, des Sprengmittels den Trager- 
kornchen einverleibt wird. 

3. Verfahren nach Anspruch 1 oder 2, dadurch ge- 
kennzeichnet, daft die Kornchen des Tragerma- 
terials eine Grofte von 50 bis 1000 urn, vorzugs- 
weise von 100 bis 500 urn, aufweisen. 

4. Verfahren gemaft einem jeden der Anspruche 1 
bis 3, dadurch gekennzeichnet, daft die pharma- 
zeutisch wirksame Substanz bzw. Substanzen, 
die an den Tragerkornchen anhaftet bzw. anhaf- 
ten, eine Teilchengrofte von hochstens 25 um, 
vorzugsweise von hSchstens 10 urn, aufweist 
bzw. aufweisen. 

5. Verfahren gemaft einem jeden der Anspruche 1 
bis 4, dadurch gekennzeichnet, daft die Trager- 
substanz ein wasserlosliches, pharmazeutisch 
vertragliches Kohlehydrat oder anorganisches 
Salz ist 

6. Verfahren gemSft Anspruch 5, dadurch gekenn- 
zeichnet, daft die Tragersubstanz Mannitol oder 
Lactose ist. 

7. Verfahren gemaft einem jeden der Anspruche 1 
bis 6, dadurch gekennzeichnet, daft die pharma- 



30 Revendications 

Revendications pour les Etats contractants 
suivants : AT, BE, CH, DE, FR, GB, IT, LI, LU, 
NL, SE 

35 

1 . Melange ordonne de particules d'une substance 
de vehicule hydrosoluble pharmaceutiquement 
compatible, substance sur laquelle adherent de 
plus petites particules d'au moins une substance 

40 pharmaceutiquement active, caracterise en ce 
que la substance vehicule est une substance qui 
se fragmente fortement a I'etat com prime et en ce 
que les particules de ia substance vehicule 
comportent un desagregeant pharmaceutique in- 

45 corpore dans celle-ci. 

2. Melange ordonne selon la revendication 1 , carac- 
terise en ce que les particules de la substance 
vehicule contiennent jusqu'a 25 % en poids, etde 

so preference jusqu'a 10 % en poids de desagre- 
geant. 

3. Melange ordonne selon la revendication 1 ou 2, 
caracterise en ce que les particules de la subs- 

55 tance vehicule ont une granulomere de 50 a 
1000 urn, et de preference de 100 a 500 um. 

4. Melange ordonne selon Tune quelconque des re- 
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vendications 1-3, caracterise en ce que les par- 
ticules de la substance pharmaceutiquement ac- 
tive ont une granulometrie de 25 um au plus et de 
preference de 10 urn au plus. 



7. Melange ordonne seion Tune quelconque des re- 
vendications 1-6, caracterise en ce que la (ou les) 
substance(s) actrve(s) pharmaceutiquement est 
(ou sont) liee(s) aux particules vehicules dans 
une quantite qui correspond a un rapport d'aire 
de surface d'environ 0,5 au plus. 

8. Melange ordonne selon Tune quelconque des re- 
vendications 1-7, caracterise en ce que les par- 
ticules vehicules comportent egalement des pe- 
tites particules de la meme substance vehicule, 
pharmaceutiquement compatible, ou d'une subs- 
tance vehicule pharmaceutiquement compatible 
differente ayant une granulometrie dans le m6me 
ordre de grandeur que les particules de la subs- 
tance active et dans une quantit6 jusqu'a 100 % 
en poids. 

9. Preparation pharmaceutique, caracterisee en ce 
qu'elle comprend un melange ordonne selon 
Tune quelconque des revendications 1-8, 
conjointement avec des excipients et addttrfs 
pharmaceutiquement compatibles. 

10. Preparation pharmaceutique seion la revendica- 
tion 9, caracterisee en ce qu'eile possede une 
forme sensiblement exempte d'eau pour usage 
interne. 



Revendications pour les Etats contractants 
suivants : ES, GR 

1. Procede pour la preparation d'un melange ordon- 
ne de particules d'un vehicule hydrosoluble phar- 
maceutiquement compatible qui comporte des 
particules plus petites adherant sur celui-ci d'au 
moins une substance active pharmaceutique- 
ment, caracterise en ce que dans une substance 
vehicule qui se fragmente fortement a I'etat 
comprime, on incorpore un desagregeant phar- 
maceutique pour former un melange sous forme 
de granules apres quoi au moins une substance 
active pharmaceutiquement adhere sur cos gra- 
nules. 

2. Procede selon la revendication 1 , caracterise en 
ce que Ton incorpore jusqu'a 25 % en poids, de 
preference jusqu'a 10 % en poids du desagre- 

20 geant dans les granules vehicules. 

3. Procede selon la revendication 1 ou 2, caracteri- 
se en ce que les granules du vehicule ont une gra- 
nulometrie de 50 a 1000 urn et de preference de 

25 1 00 a 500 urn. 

4. Procede selon Tune quelconque des revendica- 
tions 1-3, caracterise en ce que la (ou les) subs- 
tance(s) active(s) pharmaceutiquement qui 

30 ad here (nt) sur les granules v6hicules a (ou ont) 
une granulometrie de 25 urn au plus et de prefe- 
rence de 10 urn au plus. 

5. Procede selon Tune quelconque des revendica- 
35 tions 1-4, caracterise en ce que la substance ve- 
hicule est un hydrate de carbone hydrosoluble, 
pharmaceutiquement compatible ou un sel mine- 
ral. 

40 6. Procede selon la revendication 6, caracterise en 
ce que la substance vehicule est du mannitol ou 
du lactose. 



5. Melange ordonne selon Tune quelconque des re- 
vendications 1-4, caracterise en ce que la subs- 
tance vehicule est un hydrate de carbone hydro- 
soluble pharmaceutiquement compatible ou un 
sel inorganique. 10 

6. Melange ordonne selon la revendication 5, carac- 
terise en ce que la substance vehicule est du 
mannitol ou du lactose. 

15 



30 



7. Procede selon Tune quelconque des revendica- 

11. Procede pour la production d'une preparation 45 tions 1-6, caracterise en ce que la (ou les) su bs- 
pharmaceutique selon la revendication 9 ou la re- tance(s) active(s) pharmaceutiquement, adhe- 
vendication 10, caracterise par la combinaison re(nt) aux granules vehicules dans une quantite 
d'un melange ordonne selon Tune quelconque qui correspond a un rapport d'aire de surface 
des revendications 1-8 avec des excipients et ad- d'environ 0,5 au plus. 

ditifs pharmaceutiquement compatibles. so 

8. Procede selon Tune quelconque des revendica- 

12. Utilisation d'un melange ordonne selon I'une tions 1-7, caracterise en ce que sur les granules 
quelconque des revendications 1 -8 lors de la pro- vehicules adherent egalement des petites parth 
duction d'une preparation pharmaceutique selon cules de la meme substance vehicule pharma- 
la revendication 9 ou la revendication 10. 55 ceutiquement compatible ou d'une substance ve- 
hicule pharmaceutiquement compatible differen- 
te ayant une granulometrie dans le meme ordre 
de grandeur que les particules de la substance 



9 



17 



EP 0 324 725 B1 



active pharmaceutiquement, dans une quantite 
jusqu'a 100 % en poids. 

9. Precede selon Tune quetconque des revendica- 
tions 1-8, caracterise en ce que le melange or- 5 
donne prepare est incorpore dans une prepara- 
tion pharmaceutique conjointement avec des ad- 
ditrfs et excipients pharmaceutiquement compa- 
tibles. 

10 

10. Procede selon la revendication 9, caracterise en 
ce queies additrfs et excipients sont choisis de fa- 
con a obtenir une forme sensiblement exempte 
d'eau pour usage interne. 
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